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. OS^a^O. OSt-t^lEmS^omX-hy). Cu- 
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[ # I* * <D «5 H 1 
ItS*« 1 1 

— i 1 + X N i 1 / 2 + aMni / a _ „ Oj "r^^nSj^tpcDXfflSrX^O, a 

^tS.^-^Wtit^<Dl&^iiy>K:^^X'mm^h'^ Si y ~i^^h k I iZiHf Z (10 4) m t M 

*J»t-5 (003) ES.l>' (104) ST-01i]lJTf-i?3Saj± (003) / (104) ;SSl 
. 15&,±t^hV.i>^-c>mUV'^^J>,--i/drjU--^>:ff>^'^m'(t<t^0. 3 g t 3 ^ it 
:fJ V 3 . 0 g i: Sr 6 N - H C 1 5 0 c c »C Lfc<^fi|T'^/|f $ -frfc^ , IN-Na 

OH200cc.x>'7'>'^JKSrlcc^iPbytmx 0. IN-NaaSzOaT-}^;^?: 

h — K?B3e2fefcJ; *) fitL - y ^ i6 i:XJ^^ :)} 3 . 0 ± 3 . 

1 SkrX'th^ V - ~ lytr /U - -7 >^ ^m-^Wtit^o 

[ ii*^ 2 1 

— ^^Li 1 + xNii/2 + aMni/2_„ O 2 r'»^iv^^'p(DXm.AiO. 01^ 
XgO. 10. aMS'-O. OS^a^O. 0 5t-^5»*:«l|2^<Dj;^^}'A-=:-><!r 

[ 3 ] 

[ffljji ^ 4 1 

tSi^^ ^mmmW-mn.T 7 5 0*C£jL±9 5 O^CiJATOi^figtaiE-Ciaifiiii-SwirSr^JSti- 
5 ] 

■Y ?^ -r-i V m'T^W. ~ y ^ - -y ^ mit^ ~ y ^ - :iJ i^^iti^ 

V-fk^^Sr^^^^ffl^TS 0 0'Cei±8 0 OlC^ffi-egl^-rsrtlcioT^btbSK 
<kifeT-fc5IS*:S4|E®<oy^!j'A-=S'^}ryu--?y:;5fv;a-&i^'fbi^<DS!{it:frjfe, 
[ 6 1 

«l^?a«*S3 0 O'CfiliS 0 0'CfitT-efc5SS*«5fStt<Dy^-^A-=y^ryp--v:^;;!f 
7 1 

[ If 8 1 

^itmti^T - T -Q h ^miK^ 7 mm.<r> ]) ^ j>> - ~ y > ^ :y^-^mitm<om 

[fgjR^ 9 1 

S-^#jSrWS6^#H^T9 0 QX:^±i 0 5 O'CgiT'Oj^^iaST-j^^i-Sr b ^i^Wt 

i- i>^^^ 3 m^(D V f- =^ y - -7 > :ff 
[ 10] 

WI2-r/i'^:»-'l' h«ig=s/ ^/u - >■ :» i^mitl^i)^ . -^SCNi , / 2 + „ Mn, / 2 
„ (OH) y (COO) nH20 (y + z = 2, 0. 5Szgl. 5. afflSr-O. 

OS^aSO. 0 5, n^O) ^ ^ ^ — y ^ /\' - > > ^'t ^0 ^ WtM ^m^T X 

^i^ h ttit - y ^ /u - -7 >- :ff :^jSt<t<^-c h i>?n^JS. 9 mn<o \) ^ C' - z=. y ^ - 
1 1 1 

j^^iaadss 5 o'Cijajls oo'c^ss-efesit^igi ois«<Dy^!:7A- = s,^/w--v> 
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Ilfl*^ 1 2 ] 

fB*«iXW:it*«2fatgroii if J>> - ~ >y 'tr - -7 -y ^ i^^'B-Wiit'Ss ^^^-r ^ V f- ^ 
A-i';*-^'-»:fl;?lfeffliE«iS«be. 
1 3 ] 

[ 0 0 0 1 ] 
[ 0 0 0 2 1 

(OmWsmmm. t VX L i C o O 2 , LlNiOa. L i M n 2 O 4 /j; if iiSW^e $ 

V^t.C>dSfc«},:ir3aT-(4LiNio. gMno. 5C)2<^J^5'<tLi-Ni-Mn^-g-^ 

fi, f^mffxm 1 #m) 

i¥5K. ^<^J;5'iLi-Ni-Mn^-&S!?YbifeO-^fi6;tCJ4. NiO. MnO, LiOH- 
[ 0 0 0 3 1 

!J -«rffiv^5:&jfe{c j3^^-CI4. f£^i5fei::Jt LiSStt. S«t^k^!|#14 ^ <d ffi x- 3Jc 

[ 0 0 0 4 1 

J: — BftiT-fe-S, #a:ifetc*^^^T«:, *J IE ft: O ife 4| « 5t *s 

y5^'>A^b-g■i^i:cDS^£:^4, t^v^T^4L i -N i - Mn^-g-^fbi^o^B^B^it, 

ich^t < ^m-r ^f:iib . m mi$:<om^i^ mm ti: ^ o mx.tti. i - n i - u nm^m-jt 

#>Sr#5>*jSfefcU-C. =5'<>-/w--5'>';«f>'a^7K.^{bife*5J;tj:y9^';>A-fb-a-i^>6^e>, iiCiK 
L i - N i - MnS-8-®ffb'feSr»5:;&^fe«sM^*ttTV''S!6s, m^<D:»mxft-^>'^>'2 

fb^i^ t ©RiCttJc:®*, A»o;*c^'l>-^3?;e/jjiiSS«iSSr*-rs N i - M n fb -g- <o 

. *JJ:TJ«^<0N i - M n Yb-g-^^ Srffi V^fc L i -N i - M n fb © ig & <73 ?fc Sc *S ill «S 
[ 0 0 0 5 1 

*fct¥3tE, N i - Mn«-g>7ki^'^bife4•il!|S|•^CfflV^fcL i N i o . s Mng s Oj o^-g-fig 

tctt. lOOOt;«±t^^5;^?aT'(^j%^;i5M*Lv^t$^^. 8 5 0'C|^T-Cttl>--('i'/V' 

. LiNiOziSrMn-Cfil^ Vit LiNij _xMnxO2'^)^^fi.Slil{4 600~80 

T-fei). L i N i o z ^m:^t-r^}}T'yj>.^^m-tm'it!^%:8 o o'ciitiroissja-c-g-jsg 
[ ^ffxm 1 ] 

#M2002-428134^®(m4-5M,|gl0ia) 
[ «F rF Ut UK 2 1 
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#51 ^8-1 7 1 91 Q-^m (^2M 
[ 0 0 0 6 ] m) 
1 1 

4^mf:>m 4 1 mmmwim^f-mM (2000) 46o-46i 
i^^nxm. 2 1 

E.RossenfjSolid State Ionics 57 (1992) 311- 
3 18 

[ 0 0 0 7 1 

«iS«»S«r#5 r tiSfi^tl^X. m^^^AiiimK mtl<i^iHcStltiL iN i 0 5 M 
•y - > :tf'^mit^ t V =^ it-^ ^ t ^ ^!t^ ^ ^ i ^ t X i> V ^ '> - =^ -tr 

- > if >- it-^m <r> mi&:^ m ^ mm-r ?> ii (D X' h i , 

I 0 0 0 8 1 

*liH^# ^SN i -M n 1*^7K®^fk#)i^Jlif4(C LT^^ Lfc L i N i 0 gMno gO 

v> 5 m.mmTfi l i m^<oti i ^ <D^m. -r^^i^haa-ahD-^ hm(Dc a t i on 

mi X i n e iimtEitV . M 'k^ X <0 m If^ itAi m V < iS:T Z t m lb i)^ iZ tt: 
{Ct5l/>TMISCa t i on mi x i n g n M L m M ^ X (T) Hi :b \Se. i: ^ ± $ It L i 
[ 0 0 0 9 ] 

*fc.^ 1 0 0 o'c t^.^-^tz mux It tPU(omH7iim . i) 'f- <> <d mm i> mm m. 

^ y< V y ^ =k ± C ^ h <0 t ^j: ^ o SS. i*5feOL i C0O2 -^L iMn^ O4 ^j: f (D 

fig ic*e>H5j;5<c 800-90 o•c^:^^ofcJtiSw^&ii.T♦ssfi!^•rs r <k 

tt «r*-r S L i N i o . sMno. 5 O 2 Sr i£ M t? ^ ^ pf tB S iS * *s M * T ^^ fc . 
[00101 

[ s: UP «fc -r 5 fc «) c5 # e 1 

L i 1 + X N i I / 2 + „ Mn , / 3 _ „ O 2 X m ^ H ^ ^ <P (D X m. i:X ^ 0 , affi$r- 
0. 05^0^0. 0 5 i L-C. StrfE«^^^k^t03K^iJ A:i^ST-«S 5 7 -fglBt 

hkltcfcjtS (104) ffiSr2IfS®i:i-52!fS3&^^tL<tt#M2!fSiK^*^«-L, C 
u-Kai»SrfflV^y5:*&*X^|lIWOTS7-m^hkI(C*3»t5 (0 0 3) ®St>- (10 4 
) mxa>®1Sx^-i^ (003) / (104) *5l. 1 SU±Xh^. ^ tz . 3-K 

[0011] 

'a--t-5ISi:WI2iS-a-4&SrW®*#H5vT7 5 0t;ei±-e fife -t-5X^*>P,/i5ri:^te 
10 0 12] 

[0013] 

*ISW<^y^^'ix- = y ^yw - -7 :fJ i , + X N i , / 2 + 

Mni/2_„02T?*$tt5t«T-fc5. rrT?X<0T'foS»-g-, iij^ffi^s^fig-rs 
«rRliiS*>»7Ca t i on mi x i ng;iSS*tc:;i;5-t;i»P>XS0*Sjej^T?fc9, iff^ 

U<i4 0. 0 1^x^0. \ 0 xi>^, i^m\cxm.o>miJa^^^ tii i ^ * \zn-t\>ii i 
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3 + 



[0014] 

X«SlHl#f«D57-*g|^hkMc*jltS (003) mRX/ (104) ST'WIelWf-^JS^ 
It (003) / (104) HI. 15i^±T-fc5. Tgf f5lHlSrl^-^ai« it fiCa t 

. on mi X i n s <om^Ti><0 . ^ ^ ^ it ^ m ^ it M mitii ^ m L tL^ ^ ^ 
St^.g.V^ttOT'fct). Mf5^Sifc;55ffiV>«^,iCa t i on mi x i ng(Cj;5g#|ig 
roai^*s#^-r5fcro^:#xf>i^T^^6 (0iJx.tf. Ohzukub, J. El ecroc 
hem. Soc. 140. No. 7. ( 1993) 1862-1870). 
o^^C*5V^Tc a t i on mi x i ng*S»fef|2-tir-r. M 1^ W <7> tii :h H It H ttj m 
Ifil ^ f - ^ ^ S it « 1 . 1 5 W Ji t? 5 , 

[00151 

o 

[0016] 

-}g»h kijctifts (104) mi:M&m t-r^M&m^h i.< it^mM&m^X'h^ 

[00171 

^^«tt:(oo3)/(io4);)si. 1 5 si±x^?,mmjEmfs'^mL i ^ + x n i , 

/2 + .Mn,/2_„02*s»e>ixs. T- - » ^ it i 

m^7/itm^''^Z'^'''^-^''''^ cation mi x i n g ^ 5 ^ 1> 

mmm.. m.itm. es^Jfi^* t•5rfflv^5 r t ja^r-t < jg AttJy 

[00181 

icos^£^4;6Si^^^o-C^f4Lv^. w-zu^^h^ ^«^t=^'^/^-■^^;tf>'i^^k#,,i^t^S:N 

4^»coSlit;^&tLT{i, iSffT-C<^^Bic^5#^<.l.§lte,tl5AS.^JxJJ. Journal 
of Alloys and Co m p ounds. 196 (1993) 75-7 

9 ^c^$^^TV^5 J; o \^ . » i^^S i: * ffl ^^ * et & ^ ffi v^ ^ffi T <o -g-^g t ^ 

[0019] 

X,-«S:^Nii/2 + „Mn,/2_„ (OH), (COO),.. nH20(y+z = 

2. 0. S^z^l. 5. a JiSJriatC:!^ n^O) "C * $ H 5 - j/ ^ - ^ 

4^4r#K«#ffi^T5 5 0'CiSAJi8 0 0«C5le«-c«fe^LTt#e,*t5 5 
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I 0 0 2 0 1 

Nii/2 + „Mni/2_.„ (OH) ^ (COO) ^ ' n H ^ O =^ ^ %m 'P m ^ V It 

m-t. 5 5 OX: Si ±8 0 o'x:^mx''< ^ -f-^ h mmi^m ^ ^ t a^X' ^ ^ , 

1 0 0 2 1 ] 

t.fc. -r-^ V m~i&m - y ^ - >■ -0 mitm . - -y - > :if >- m-B- T^m^it 

. iiS-. =y'5^^^-■7:^;^^>'a^7k^^^:#»SrSB^!^-t-5^c«NiS04. Ni (NO3) 2 

. Ni (CH3COO) 2 ^<7) - y ^/umiS XUMn S O ^ . Mn (NO3) 2.Mn ( 

CH3C00) 2 ^<^-^ > 0 mnt i.ti7i^mitit^^itmic X i^m-t ^ :i t t^-^m lo 
~ y ^ /u - :^ 0 :y:^^yizm<ti^ CO itmmx i> ^ . i ^X'. ^^'p x^mxi^- fj: 

>' 0 Vti m - fj: i^m <r> ^ . ~ y ^ - 0 > m."^ a^^itm <D :^ 0 :^ 

[ 0 0 2 2 1 

0:yi:h:^i$'v^yi^ («itSr^Yb$-fr-f) B - ^ ykmit^ 0 :y (5-MnOO 
[ 0 0 2 3 1 

i)K 30 0- 5 0 ox: t\^^':>tziS.m.Xm0^Vtc^f^^i±(Oh(Oi,i V ^ ^7 t (OR!t^ 

[ 0 0 2 4 1 

ju;<-r-f hmmm - y /u-^ :y 0 :^^it^ t ]} =^ j^it-^m t (om-^-^mt \^x\tn^ 

[ 0 0 2 5 1 
[ 0 0 2 6 1 

mmm 1 

0. 20mol(7>^®!=5/^r/Wi:0. 2 0 m o I ff> mm >- 0 :y <SLfc;Jc^JK4 5 0 
m 1 i: 0 . 8 0 m o 1 (^*gS{b^ h y A Sr^<j| L fcTk^JSr 4 5 0 m 1 Sr s 1. 6mol 
/LWT>'^=l?A7kJgjK8 0 Om I icmWiS ^XJ^^^y<^ V > ^ ff ^ i,i ^ ^ \C m 50 
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6mo I X L <DT ~ ^ M.7i(.^m 5 0 m I iSSyoOii^-ftiTK^TKlOOml t^bix 
fc= y-^yw-re >';^f 7 !> -SrilSJRJ^-efeA L, S 3 B# ^ ^ ^ ^ ^f o fc „ 

[ 0 0 2 7 ] 

rcoj; 5 ic W h tift~ y 'tr ;u - :ff :y:^^:i(.mjt^ (O - ir /i^ - -7 y ^ ^i^j^it 

— >'SrllIl(::;^U/c, HlcOiit), Ni (OH) 2, /3-MnOOH^;IJa^^^^BOf— 

^*Lfc„ ■t<^^SfrfBris/<5^/l'--r>';<f>'^^7K^^t/^^4 0 0'C-C^^jSStf'. 2BtPfl^ 

[ 0 0 2 8 1 

«*<CTll^MjS-g-Lfc. »e>*T.fc?®^feSr^^«J^'7 5 Ot;jCTl 2mmm^l.L i - N 

fctt^-oig^WiSSr^bfe. r::T'$7-Jiii:hki(c*5it-5 (00 3) SSU^ (104 

) ffi-^(^>|l|^tr— ^^ffJt (003) / (1 0 4) ttl. 20T*>ofc. 
[ 0 0 2 9 1 

MIBLii. oiNio. soMno. soOzt-otH-Kje^felCj;^ (Ni+Mn 
) ¥*llflii«a!l;£SrfTofc, 3-KjB!£ffittDye r bj. Ame r i c an Chem 
Soc. , 76 (1954) 1499-1503S:#%fCffofco 
[ 0 0 3 0 1 

■5o^i|s|-0. 3gi:3'>'fb*y5'A3. 0gi:Sr6N-HC150ccJC]®)tbfc*t^-C 
^«?^*fc^..lN-NaOH200c cSr^APbfco " iv'lz y m m ^ 1 c c mUO 
Lfc^, O. 1N-Na2 SaOa-CjKitSrtTofc. /.e*3. ^!|i*2:^*/iV>5RTO:/7>- 
i!' ifflS fcfTV^Sf ^fiiSrffiiE bfc. -t^ig*, (Ni+Mn) ^*&<ffi|g:«:3. O 5 4 T' fo o 

[ 0 0 3 1 1 

J!fe{j:WSBL i 1 . 0 I Nio. 5 oMno. 5 0 O2 ^COtTEM«^^r^fofc. t^l^ii 
ti-h(D ^m'^^n t \^tCo JEOL J E M - 2 0 1 0 F SJ^ifeM^ 2 O 0 k V - T E M 

^m\>^-ft, m4 {ch- j< ^ >m^<r>f&^^^^i^tio ( 0 0 3 ) mmmizM!t^i- ^i^^mti 

m 1 1 0° ©A*«r/jCbT*J!), 2o«5K^-rv^Octt;iSSv^^;I*^J7 0'* <7) & fj: V X 
(c S ^c o fcgl5^;i5:t r u-i^t t b T aix-C 5, ^ fc' L . K ;^ -Y # I* 

(104) ffitjsj^^p^T-cfcs. 1344' (104) ts^M^m t-r ?>mmm^£ h' ^ 4 

[ 0 0 3 2 1 

>':/7S'i?i:cD?g^!fe (Sn^oiS : TAB-2) M A it X 2 : 1 (Om-B-Xm-t L . 1 t on 

/cm^ oii>3-e;>« y zi. (sus 3 1 6M) ± i:i ^ u- y h ^ ic I. ti m . 1 5 ot:-e 

mm) d^bJfcSA®, *>iU':?'nl^l'>'* — Jj?^ — hiv?3i^/l';!7 — jjfj?; — fsi;(73jg^^ 

sefcA7s.<kyi^®fy^!>ASrimo 1/dm^ (omstxmmLtimmmi: mi'^xmmi: 
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V(75FBT2 3t;T'5EJklI$itfc„5E«ttO. 4mA-cm-Mc-CtTWj5t«ttO. 4mA 
• cm" ^ *3J;0!2. 5mA • cm" ^ <0^fl;JiK-C2ii!JfTofc, ^ U ~ h WnM It m ^ 
nmmmit (2. SmA - cm"^/0. 4mA - cm-M -C^Ufc, ^<Oi®*. ^UW 
^^Cfl;^fi(0. 4mA-cm"^) 14 7. mAh/g,^>^U'— hJ5:ttJt^91. 9%-e 

O fc o 

[ 0 0 3 3 ] 

*J£^5iJ 2 

*fc,*lg«ajiie«<D750t:T--^^bfcLii. oiNio. soMno. s o O ^ IC 
^^^C«-t^-l'^7y^«i^iSr^^g0iJltl^^{CO. 4mA•cm~McT3 0■^^W'^5'/^* 

e> L i N i 0 . sMno. s O a f »i . 7 5 0 "C t V> 5 iS jgg fife "C t> ^ I* S t ^ if 

e> o , 

[ 0 0 3 4 ] 
3 

^izmmm i t mm\z~ y ^ - :y :» i^m.-^:^mitm^mm\. & 5 ot:-csi?cjs!Etf'. 2 

ie5^^^' >'l';^ -^>f K«3SSr:^Lfc. S(F IB :^ K « at — y-Jr - -^r >- ;<f >' K 

) dSl. 0 1t/£SJ:5»-g»^*^{CTl^rBT!g-g-Lfc„ »?>tL>t^S^il^^^^at*7 5 
0 "CJCT 1 2 ^iffljglfig b L i - N i -M n IS^Sf-fki^Sr^fc. I C P M ^ *f O ^ * > L 
Ji. oiNio. soMno. Bo02"^*>-3^omr^Lii. oiNio. soMn 

0 . 5 0 02 {cot^sg^ji tmu^i^mwm^^^notii^^. Vimw^mmm (0. 4 

mA - cm"^) {il40. OmAh/gT'fci?. ll^£C!ll{cJtb^g^^{ii:^^Lfc:„ t^o 
T.«?&tttgro;5l>LiNio. sMno. 5 O ^ ^ kZHt , ^ ;U :^ ^ ^ \. m'lt <0 1^ ^ 
tt*si£v>-t^5^>S-C-fei9, ~ ^ f^--^ >m^:^Wtitm<n>m^mSt^3 0 0~5 O 

o'c-efo^dtdsasbv'.. 

[ 0 0 3 5 ] 

4 

y^^A{k{c:*3(t^>«fe^jaftS:9 0 O'CtuytW^W:, il^^JwSSIKUfc. I C 

P m.^^^(r)^^. Li,. oiNio. soMno. soOa^fcofCo X^IhI^v-?^ 
- i'liia 7 lC:^-t-ji 9 T*. R 3 m* fcJ*^ C0ig»«iftS:^ L;fc. 5 7 - Jt ^ h k 1 tC *J It 
5 (003) ffiXV (104) mX<OSim\:f—^^$lit (003) / (104) ttl. 1 

9. B — h'mmmic X i> (Ni+Mn) w-^mfkm&i:n^ftL t 3. 0 7 2-cfeo 

[ 0 0 3 6 ] 

^Jfi«»Jli:Piai/j:SJl!lS««KSrtTofc)e*. tOmtkm^S. (O. 4mA. cm" 

^) 150. 4 m Ah X s ^ I'— hWcmttm 8 9 . .9 %-r*iyotio 

[ 0 0 3 7 ] 

JUfee? 5 

V ^ j^iticisif ^m^m.si%: 9 2 sx: t x^itsJLi^n. mmm 1 t m^kizmmLti, ic 

PMfig:»-*f<^^*. Lii. oiNio. 5oMno. s o O ^ X »> tz , X|S[Hl*f^<^ 

-^jinistc^-t-iiitj-e. R 3 m^tctt^ (Drnm mm Sr^ufco $7-itifchkitr*j»t 

5 (00 3) mRXJ^ (104) Srt^lHlJfl^ ^ SJt( 003)/(104) «Ll. 2 
1, 3-K}g^fe{rJ;S (Ni+Mn) V*Sffi»:9J;eSrffofctr'5. 3. 0 9 7 T'*>o 

[ 0 0 3 8 ] 

*lfifiRJltl^«'5c«?&^«W®t5r?Tofc)em, (O. 4mA- cm" 

*) 147. OmAh/g.v'N^U— h:a:«Jt^89. 0%-Cfcofc. 
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[ 0 0 3 9 ] 

mmm e 

V ^ M.itici6 n ^ mi^m.^^ 9 5 OX: t vtz&.f^it. mmm 1 tmmicmmLit. i c 

P mf&^^(O^M. Li,. ooNio. soMno. soOaT'fcofc. xmmtff^<^ 

5 (003) mRx/ (104) mxcoimmi^- ^ mstit (003) / (io4) ai . 1 

6, a-KjB^&JwiS (Ni+Mn) ¥*D#!e:SiJ^^ffo;fci:r5. 3. 0 8 7T?foo 
[ 0 0 4 0 ] 

* fc. ^16 li:l^«^£m?aiF{i5S*^?rfTo^c^^. lU^^fem^a (O. 4mA- cm" 
) 147. 4mAh/g,yN>l'l-'— hitjt®Jt^87. 5%T-fcofc, 
[ 0 0 4 1 ] 
*ife0>J 7 

+ :^j[l^) (^yutfc) as 1 . o 5 4: J: 5 fcjg-g- L.Li <tlz is n ^ mmm.^ =t 

9 0 ox: k \^ in si^fimmmi k mmicmmi.it, icpte^^>«froM*. Li,. 

Nio. soMno. soOz't'fc-^fco XHllI^/^:?' — VligllOCl^g^-riilJT-. R3 
m ^ tcii ^ (D mm.m Tf: \^ tc , |g^hkl(;:*5{t5 (003) Dii6.D! (104) 

M-CroHJtt-f-^r^SJt (003) / (104) «:l. 24, 3-K}B^^jCj:S (Ni 
+ Mn) ¥*&#ilS:a'i:tSrfTofctr-5>, 3. 0 8 0T?foofc. 
( 0 0 4 2 ] 

4 /c, mmm i tmmf£mfikmmm:mi:n^itm^. ^miScmmmi (o. 4mA. cm- 

M 150; lmAh/g,-'N^'U-hitSt«JtJ^8 9. 2%Tfcofc. 
[ 0 0 4 3 ] 

mmm 8 

+ ^:^;WiS^) (-e/wit)asi. i i 4: 'fc 5 J; 5 L , L i fcMt 5 }&« «r 

900'C4:LfcUi^fi^ife«»Jltl^«{r^SL/-„ ICPM^^^frofem. Li,. 
Nio. soMno. 5o02-e*>ofc, XlilaJ^f-'^":? — ^'(i011{C;^-t-il>)-C R3 
m*fcH:'€:<^>S^«jtSr^Lfc, wiT^^— it^hk (0 0 3) ffiS.t/ (1 

04) i5T<0[sl*rf-^^«Jt (003 ) / (104) ttl. 33, 3-KjB;Sfe{Cj;S 

(Ni+Mn) ^^mmm'&irn ^ tL b :z !b . 3. 091-C?fcofc, 

[ 0 0 4 4 ] 

mmmi bmmfimmwm^Mki:n':>tif^m. ^mikn.^& (o. 4mA- cm- 

^) 13 9. 5mAh/g,^>-l'U--h;gcaJt;^94. 8%-C$>ofc. 
[ 0 0 4 5 ] 

mmm 9 

0. 5 0mol«D{Bi{S=y'Jr/PtO. 5 0mol<?3lSK-^>':«/V4:S:j§<SLfc7lc^?Sei. 
OLtCO. 50mol/Lrov'3.>?^r>'^ri'j7A*^^l. OL^gsAn, 2 5'CfCTl 

f^LT#6»ttfcJtlS^<^ffi^llNio. 4 9Mno. si (OH) , \ „ (COO) 

0 -0. OSHaO-C^^Sixfc. ^<D^«trfSit®ifeSr6 5 0'CT?^^jSiEiti, 12^Pfl«i^ 

Lfc. #f>ixfc®^Ybi^SrICPtCT<b^:»-WL^^^.;a^{iNio. 4 9Mno. si 

[ 0 0 4 6 ] 

^ytSlrlBNio. 4 9Mno. siO,. sf-*^'fkl'^!>A7k^?^?r-^SLfc^,gg^ 
JfE^l 000t:i^Tl OI^W^ggfiKLL i - N i -Mnm^^itm ?r-# fc, I C P ^ ^ <0 m 

Li,. oiNio. 49Mno. siOgt'Sofc. taiBLi,. oiNio. 4 
sMno. 5 1 O2 OX^am^f^-'^ — i^Sriai 2{c^-t-iiij-eS>5. 01 20ii!5, 
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3) (104) mV(Dm^\^°-^^mit (OOS) / (104) a l . is. h — 

h'm^Wiic (Ni+Mn) w^i^mmm'&^n -o tc t :i ^ . 3. 0 2 0 x-h^tzo 

[ 0 0 4 7 ] 

t.tz. mmm 1 t mm ^immmmn^^n ^ tc'^ m . ^mnm^S: (0. 4mA- cm" 

^ ) 140. 4mAh/g,/N-('U— hiifemit^gO. 9%T-*)ofco 
[ 0 0 4 8 ] 

mmm 1 0 

O. 5mol/LO5B®?-^V;y>-i:0. Smol/Le^C^^— jz-Jr/wioS-^Tk^^l. 
OLtCO. 5mol/L<Dv'cx!>®?r>'^=.!J'A*^JKl. OL^SsjDD. 2 5*C(C:T1B 

L-C# e>ixfca:®:4^0tefigJ±N i o . 5 0 M n o . 80 (OH) „ (COO) 0 

•0. 05H2O-C«$^^fc„Sa|E^t©#)*S*^JS4'500. 550. 600. 6 5 0 . 
700. 750. 800. 850'CT12^W!!SlJ5£l,. X ^< ^ - >- ^ . ^<D. 

H T? o o 
[ 0 0 4 9 J 

mmm 1 1 

0. 5 0mol«56K^=S'-{ryPi:0. 5 0 m o 1 <D ^ > :ff > t ^ M L It Tii 1 . 

OLtCO. 50mol/LOv'^!>@?T>-^='i7A7l<:^*Kl. 0LSr)^*D. 70t:j;:Tl 

JCLT^e,iX7ti*@i^(Omfie*±Nio. siMno. 49 (OH) 1. „ (COO) 1. 
oT-^^ixfc. ^<omfl(rlEa:®i^«: 6 5 0'C-e^St«'=f. 12l^[Sl«Efigbfc. ^hfitcm 

itm^ I c p icx ^t^^m htcm^. m.^^tN i 0 . siMno. 49O,. s-cssti. 

[ 0 0 5 0 ] 

*fc*aiENio. siMno. 49O1. gjri. Omol/LifB!?yf^»>A*S«S:y 

(~ -y ^ ^uj^^ + -7 :^ if :y ^^^) (^/uit) Hi 1 . 00ir;t5i5(c-g-gL 

fc^. mm 9 O O'CiZX 4 O HZ V L i - N i - Mn^'^^itl^'k'^tL. I C 

P^)-«fO^*. Lii. ooNio. siMno. 4 9 O z X' h V X f^M tiT y< ^ — > i-i m 

1 2t[^1^/<f:^^|^e^tgSr^WU/J^^^R3m*fc«^•ro®iS:«itSr^bfc. *fc|IJS«ftJlK 
Mi(omm^f^^n fcf^m. mi 4 OmAh/gi7>D!J«B;fe«5^fiSr^Lfc. 

[ 0 0 5 1 ] 

mi&m 12 

0. 10molcog^^::is/<>-/Wi:0. lOmol CD St ®f -r iJ :y h Sr^<S b 4 w t % ff^ 
^^*K4O0ml(C0. 20mol<75v'.rr>gif^^^L.;/^-;;4^^^100ml*SsJ!ra. 10 
5>rBl»Jl$-y:^«i!m-a-Lfco a:®fe5r-5i§:9-BILT6 0'Ctc-ClBPfl||;)!ilLfc. 

r«)J;9»c:LT#P>ixytit®^<DifififeH:Nio. szMno. 4 8 (OH) 1. 0 (CO 
O) ,. 0 -0. 0 7H2O-C^$ttfco ■?rOmMiEit®i^^6 50lCT-S^k'*', 12 

0 . 4 8 Oj . 5 -C^JHfc. •^fc. S^^fE^'ft:^^oxi^g|pIW^^•^->'lill6i:l^:^;i-1'/^ 
^ -t^i h Pit Sr^ Lfc. 
[ 0 0 5 2 ] 

*fcirl2Nio. 5 2Mno. 480,. gfCl. 0 m.o-.-l / LB®?y ^I^AtK^^^ y 
^l^-^m^/ (=y'J^/i'il^+-v>':^f>'ll^) (* /Pcjt")- ;6S 1 . 0 5 t 5 J; 5 (c ^ g L 
fcS. '^m.m^ 1 0 5 O'CtCTS^raSgfifeLL I - N i - Mn^-g-ifefkifeSrWfc. I CP 
Lii. osNio. 5 2Mno. ^ ^ O ^ X ^ "0 Xl^m^ ^< 9 — \ 

2 t[^«^C^Mifeffi%-^*U^iV^R 3m*fc»4-?:C0«i^«it$r*Ufc. SfcHJS^lJliatt 
«?«?&f*»SrfTofcig«. iStjl 4 5mAh/g«)*D»!»S^aSr^Lfc. 

[ 0 0 5 3 ] 
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mmm 1 3 

0. 5 0 m o I <D - y -ir /u t 0 . 5 0 m o I (o mm >■ :^ >■ t ^ m m 7i(. m ^ 1 . 
Q mmwrn-^ Lit, ^<d'^. mmm^ ^i^^mx^x q ox:{cx 1 Bm^mx^ti. ^nxo 

\CVX%hixtzn:^m(r>%3.^\tN i o . siMno. 49 (OH) 1. 0 (COO) 1. 

0 -0. 0 8H2OT•^$^^fc„ ^ <r>'i^mm^m.m^ 6 5 o°cx^%m.'¥ . i 2^fi\m.f& 

Lfc. nibn±mitm^ I CPlCTib^^^WLfc^;^:, M^IIN i „ . 5 1 Mno . 4 9 

W Jt ^ L „ 
[ 0 0 5 4 1 

fc^. ^^ffiflOOCCtcria^KSIfifeULi-Ni-Mnli-^K^ti^S-^fc, IC 

P:»-t(f<^M:l:, Li,. ooNio. siMno. ^ ^ O ^ X . Xi||IeIW^<:5' — Vfi 

IS«<^«?lfel*S^S:fTofci^m. 4 3mAh/g(0*3»i|Sc«^fl:S:^bfc. 

1 0 0 5 5 1 

*Jffi^J 1 4 

( 0 0 5 6 1 

*fc. WIE-Y/Up'^J-'f h«ig=s/-{r/U'-^>';Sri^gf{b«&(Cl. Omo l/L7kffi?^ky^lJ' 

A7K^*SiS:y^l>Aig^^/(=5/-ir/H^^ + -,'V;0'>-lS^) (^yw^)d5l. Olt/iS 
ct 5t--^^ibfc^. S.^.m.^ \ 0 0 Ot;T'l ONPPfli^J^LL i - N i -M n^-^Stit^^ 
ICP^W»^m. Lii. ooNio. soMno. soOa-CfctJ.Xl^lHjJf 

( 0 0 5 7 1 
tfcKfisj 1 

y^t>Afkt;^*sf-t5«l^ta«*9 7 5'Ci:Lfc|Jt^H:, mfi0iJltl^filtJ:SJ»lUfc. IC 
P m^-i^m <0'^ m . Lij. oiNio. soMno. soOa^ffcofc. XIIIhIJt^-'^ 
->»±|2ll3l;i5^-riit)-T?. R3 m^,±m (Ommmmi: ^ Vtc, 5 7 -Jg^ h k 1 {C*5 
Jt'S (003) mRV^ (104) ffi-eeojil^ff— ^3S*«:(003) / (104) til . 
10, a-Kiffi^fefCi^ (Ni+Mn)5pj&fl6|SrSij;t4.ifofcir-5>, 3. oss-cfc 

[ 0 0 5 8 1 

mmm 1 tmm^£mmmm^^i:n'oitf^m. mmtkm^s. (o. 4mA- cm- 

M 13 9. 8mAh/g,/^-f^'— h*fe«it^79. 6%-ei!)ofc. 
( 0 0 5 9 1 

It mm 2 

V ^!>A{b{;ij3»t5Sg^ja*&-l 0 0 O'C t LltU^ti. mMM 1 t mi^icmm it o I 

C P m^^Vf <Dm m . Li,. oiNio. soMno. soOgT^fco^fe, XIIIh]^/-? 
^ — V«:0 14(C;^-riit)-C, R3m*fc»±-f: S: Ufco 5^— Jt^hkMC 

*5tt5 ( 0 0 3 ) Bso! (104) mx<omifr — 1^ ^m'it^i 0 03) / (10-4) 1 

. 06, , 3 - ym^mic X i> (Ni+Mn) ¥*&«IS:SiJ:t=Srffo;fctr5. 3. 109 

( 0 0 6 0 1 " . . 

■^it. mmm 1 tmmf£mmmmpimi:n ':>itm^. ^mwcm^s (0. 4mA- cm" 

'*) 13 3. gmAh/g^^N-fU-— bSfcmtt^75. 7%-t?*>ofc. 
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[ 0 0 6 1 ] 

*Dtt6 (003) mRXJ^ (104) ffiT-(50lH]Wt:"-^5S^it (003) / (104) (11 
. 03. 3 — KiS^SJCiS (Ni+Mn) ^ ^ m ^ ^ ff tc t Z ^ . 3. 098 

*> o o 

[ 0 0 6 2 ] 

*/c. mi&m I tmm^j:mm.mmn^^n^fzm^. ^mucmmm (o. 4niA- cm* 

^) 34. 9mAh/g. h ikMitm 3 3 , 
[ 0 0 6 3 ] 

ItiK^y 4 

ir /i^ - > :0 i^mitm t ykmit V ^ J^-yi^^m t ^ V "f- i7 J^!^^ / i =^ y ^ JW^'T- 

9 00t:<^Ui/h4U^(:i*J6^Jli:l^«t::SlSlibfCo lCPai^^>«f<0^*. Lio. gs 
Nio. soMno. 5o02^S>ofco X^lElJ!T/^'i5'->'tt|g|16tC:^i-iii9T*, Li 
2 M n O ^ fj: if (D Wl i: ^ ^ ^ ^ ^> n h ti ti o *fc. 3 — K?B:tfelcJ:5 (Ni 

+ Mn) w^i^m^m\mi:rf^it t 3. loo-cfcoTto 

[ 0 0 6 4 ] 

mmm 1 tmm^j:mmwmn^^n-:>ti^^. ^mMcmmm (0. 4mA- cm- 

M 42. 8 9mAh/g,^N-rVx-hSfc^Jt^2 3. 8%T*feofco 
[ 0 0 6 5 ] 

it mm 5 

ltt5^0ij2|BttOlOOOt:T*'a'^L.7^cLii. oiNio. soMiio. soOg 
l-0#. 3Ei*mi^^^/U'K®^S:^iSC*J2<bI^^tCO. 4mA- cm" ^ X 3 O ^ ^ ^ 

[ 0 0 6 6 ] 
Jt««i| 6 

0. 5 0 m o \ (Dmm^ iy t 0 . 5 0mol(D5B^-^>':«f>'i:SrS<»L.fc7K®Jfl!l. 

OLtCO. 50mol/L O iX ^!>^TV^^^7A7K^?Sl. OLSrS^^fl. 7 0t:{CTl 

0 m^wm^ lt^co •^•(Z)^. it®fe4:^ia^gtLT6ot:(cxiePBTi^itL/co t<omm 

- V ;tww « ig Sr ^ b o 

[ 0 0 6 7 ] 

0 . 5 I Mno . 4 9 O2 "efci9> xm\B}tffy<^ — >'\^R3m^fz\^^(Dmmmm^7r:L. 

ito ^ifi^jiiBtt(D«?fe^®^^fTofc^*. ^mtkm^&itm 1 25mA 

[ 0 0 6 8 ] 

0 . 5 0 m o I <D mm =^ y ^ ^i- t 0 . 5 0mol<7)$SS&"^ ^^-:«->' Sr ^ L fc ^ 1 . 
OLtCO. 5 0 m o 1 / L CO i/'o. 57 e!T 5^ ATkgSfS 1 . OL^r^^JD. 7 0 t: T 1 

0rpTm#«l^Lfc. -^co^. a:®^^^i§5>ffllLT6ortCT10P«T^#Uyc:. ^ co^^ttl 

mttm^^^ 4 0 ox:x^^m^ . i 2 ^mm^i^tzo n hnftmit^^ i c p i^cx it^^ 

tffLfcife*. Mn/NilS^ltf^O. 9 6 8-efcofco t(rfaS^ik*feOX«ftllI4Ff/^'i5' 
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[ 0 0 6 9 ] 

0 mmm^ V L i - N I - Mn1i-g-®?{t:#)^#fc. I CP^WO^J:, L i 1 . 0 1 N i 

15mAh/g"C$)ofcc 
[ 0 0 7 0 J 

9 t mmin^ ?t -f-^ hmm<oN i 0 . 4 9Mno. siOj. gSr-&^L:fco 

[ 0 0 7 1 ] 

m.'f-) (^e/uit) 1 . 0 5 1 i> i: ^ icm-^ i^itm. mm^mf 1 1 0 o'cizx I 0 m 

PBlj^fifeLLi-Ni-Mn1S^^{b!^5r#3t, ICP^J-^WO^*, Lii. 0 2Nio. 

4 9Mno. s 1 o 2 »3 '0 X mm iff ^< if — it R 3 la ^ tc n ^ <D mmm m ^ ^ fc o b 

o 

[ 0 0 7 2 1 

mmrn 9 t m^ic-^ /V -f- ^ ]. i ^ 4 9Mno. siOi. sSr-a-^u^o 

[ 0 0 7 3 ] 

4 gMno. 5 1 Oz'^fcofco 1,*>U?JC*SP>. XlftlHlSf^^:? — V-tt. R3m4fcl±^:05 

1 0 0 7 4 1 

3|c«w<o*jfi0ij*j j:u:jt«0>j«>xi»iHiWf-j?3iSit ( 0 0 3 ) / ( 1 0 4 ) isxxj^mm. 

s lSi|S|-Bi:»*m!|S|-(c:N i i / ^ + a M n 1 y 2 - a (OH) ^ (COO) ^ - nHjOSr 
[ 0 0 7 5 ] 

[ 0 0 7 6 ] 

1 ] 
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mm cc) 


L i /Me 

t a 1 m=f- 

it 


(N i +Mn) 




7 5 0 


1. 01 


3. 0 54 




900 


1. 01 


3. 072 




9 2 5 


1. 02 


3. 097 




9 5 0 


1. 00 


3. 087 




90 0 


1. 04 


3. 080 




900 


1. 10 


3. 0 9 1 




1000 


1.0 1 


3. 020 


mmi ■ 


9 7 5 


1.0 1 


3. 088 


ami 2 


1000 


1. 01 


3. 109 




10 50 


1. 00 


3. 098 




900 


0. 98 0 


3. 100 



:^mm<DV t7 - ^ /u- -7 t ^ (Dmm:^^^ ^ t {c x ^ . 

Ca t ion mi x ingiSr«3*JLii5A^^T*Ottl:^74*ttS:lR}±$ii:yhLiNio. 5 + 
I m 3 ] ^ ^ m m m m 1 iiC ^ o X h tl tc L i ^ , oiNio. soMuo. s o o 2 <o 

im 4 ] i^mmmmm 1 \c^^ xn htiit L i I , oiNio. soMno. 5o02<^ 
im 5 ] :^mmmmm 2 {c^^xm'^i^tcL i I ^ o2Nio. soMho. soOz^ 
[126 1 :^^mmmms{z^^x'^^tbtiN iMnOa (ommxmmvrm^^'ro 

[ia7]*:^P^^lfe0ij4(cSeoT#biX)tLii. oiNio. soMiio. 5 o O ^ ^ 
[l28l*^BJII:tefi?U5^C^^oT#&^^fcLil. oiNio. soMno. soOg*^ 

B^x^m^rm ^ ^-r o 

im 9 ] :^mmmmm 6 {CVt^Xmbiy^tlL \ I , ooNIq. soMno. soOgC^ 
B^X m^tfrm Sr^i-o 
im 1 0 ] :^mmmmm 7 {cm^Xn htltiL i I , 0 4Nio. soMno. soOg 

(Dm^xmim^m^Tr-To 

im 1 I ] ^^mmmm s {c^iS^^^xn^ntiL i I , ioNio. soMho. 50O2 

CO ^ X iHl 0 Sr ^ i" o 
[|2l2l*«egmgfi»|9tCSfoT#C5iX3tLii. oiNio. 4 9 Mno. 51O2 

(Dnm xm\B]mm^7jk'ro 

[Sl3]itiSfi^!|ltC«foT#e>tlfcLii, oiNio. soMno. 0 O ^ <OB^ 
riai4lit«Sfi^j2tc:?$oT»?>4xfcLii. oiNio. soMno. soOa^^^S** 
[llll5]lt^^J3tCt*oT#btbfcLii. ooNio. soMdo. 5 0 O 2 

X « in *f la ^ -t- o 

im 1 6 ] it^m 4 iZ^^ Xn ^t^tc L i o . ssNIq. soMno. s 0 O ^ 
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